Abstract: Research work has indicated that the performance of the refrigeration system with nano-refrigerant is normal as with that of any other conventional refrigerant. In the research work, the analysis of the performance of the refrigeration system is done with pure refrigerant R134a, pure R290, and blend of R134a+R290, as well as with the mixture of refrigerant R132a and R290 with CuO nano-particles called as nano refrigerants. COP of the nano-refrigerant mixture is increased as compare to the conventional refrigerant. It is also observed that when the concentration of the nano-particles is increased i.e. (R134a+15%R290+0.100%CuO) beyond a certain level adverse effects are also observed like temperatures drop within the condenser was (110.38%) and also a gain of (110.54%) of drop in the evaporator temperature is observed. COP of the system is found to be increased by (133.95%) and power consumption was reduced by (11.52%) with the nano refrigerant as compared with pure refrigerant R134a.
INTRODUCTION
Refrigeration may be defined as the process of achieving and maintaining a temperature below that of the surroundings, the aim being to cool some product or space to the required temperature. One of the most important applications of refrigeration has been the preservation of perishable food products by storing them at low temperatures. Refrigeration systems are also used extensively for providing thermal comfort to human beings by means of air conditioning. The refrigeration and air conditioning sector in India has long history from the early years of last century. India is presently producing R134a, R22, R717 and hydro carbon based refrigeration and air conditioning units in large quantities. The use of CFC refrigerants in new systems was stopped since the year 2002. The factors that dictate the adoption of a particular refrigerant apart from its suitability for the specific application are its availability and cost. The halogenated refrigerants such as R12, R22, R134a and natural refrigerant like R717 are readily available at low prices. The Hydrocarbon (HC) and Hydro Fluro Carbon (HFC) mixtures (such as R404a, R407, and R410A) are not currently manufactured indigenously and hence have to be imported at a higher cost. This is likely to affect the growth in refrigeration and air conditioning sector in India and also the total conversion to environmental friendly alternatives in the near future. The Indian household refrigerator industry is more than 50 years old. Eight major domestic refrigerator manufactures were catering this market, of which four are manufacturing hermetic compressors. Domestic refrigerators manufactured in India range in capacities from 65 to 580 l. Most of the currently produced Indian refrigerators uses R134a as refrigerant. The choice of alternative to R134a is narrowed down to R152a and hydrocarbon refrigerants. Refrigerators manufactured before 2000 were still running on R12. To full fill the objectives of the Montreal Protocol, R12 has to be replaced by either hydrocarbon mixtures or R134a/hydrocarbon mixtures without modification in the existing system.
II. LITERATURE A. Coumaressin and Palaniradja
Evaporating heat transfer is very important in the refrigeration and air-conditioning systems. HFC 134a is the mostly widely used alternative refrigerant in refrigeration equipment such as domestic refrigerators and air conditioners. Though the global warming up potential of HFC134a is relatively high, it is affirmed that it is a long term alternative refrigerants in lots of countries. By addition of nanoparticles to the refrigerant results in improvements in the thermophysical properties and heat transfer characteristics of the refrigerant, thereby improving the performance of the refrigeration system. In these experiments the effect of using CuO-R134a in the vapour compression system on the evaporating heat transfer coefficient was investigated by CFD heat transfer analysis using the FLUENT software. An experimental apparatus was build according to the national standards of India. The experimental studies indicate that the refrigeration system with nano-refrigerents works normally. Heat transfer coefficients were evaluated using FLUENT for heat flux ranged from 10 to 40 kW/m2, using nano CuO concentrations ranged from 0.05 to 1% and particle size from 10 to 70 nm. The results indicate that evaporator heat transfer coefficient increases with the usage of nanoCuO.
B. Oluseyi et. al.
Over time attempts have been made to understand the floe characteristics of refrigerant through capillary tube as well as to seek more thermally efficient working fluids for refrigeration systems. This study investigated the flow of nano refrigerants through adiabatic capillary tubes of vapour compression refrigeration system; and afterwards creates numerical models that will account for solution of refrigerant side pressure drop and mass flow rate. Also in this study, a CFD flow analysis was carried out using a CFD simulation/solver such that the result of the simulations obtained were discussed so as to establish a distinction between the conventional and nano-refrigerants. Upon comparison of the CFD results of nano-refrigerents (CuR600a, CuR600a) and the conventional refrigerant (R134a, R600), the conventional refrigerants were noticed to have more isothermal regions implying that heat was not being transferred quickly enough to raise temperature of the adjoining region thus proving that the addition of nanoparticles improves the thermo physical properties of the base fluid. Also, based on the results of the study of the flow patterns of both working fluids, the density of pressure contours in the conventional refrigerants was far larger than that of the nanorefrigerents implying that more compressor work and ultimately greater power will be required. The findings from this study were validated with experimental results showing that a CFD analysis tool/method can be employed to understand the phenomenal changes that take place in nano-refrigerents movement through capillary tubes without recourse to experimentation.
C. Senthilkumara and Praveenb
The application of nano refrigerants in refrigeration system is considered to be a potential way to improve the energy efficiency and to make the use of environment-friendly refrigerants. In this paper we report a method that uses natural gas to enhance the energy efficiency of refrigeration retorting method employing CuO -R600a as alternate refrigerants. Thus reliability and performance of nano refrigerant in the working fluid have been investigated experimentally. A new nano refrigerant is employed in the domestic refrigerator. The performances of the nano refrigerant, such as the cooling capacity, energy efficiency ratio were determined. The results indicate that the mixture of R600a with nano particles (CuO) works normally in the domestic refrigerator. The cooling capacity of the domestic refrigerator is increased by 10 -20% by using nano -refrigerant. The performance calculation of suction pressure, discharge pressure at no-load, part-load, fully-loaded condition, and running time, COP.
D. Melih et. Al
The topic of Nanofluid heat transfer is certainly of interest to the heat transfer community. Nano-refrigerents are a type of nanofluids that are mixtures of nanoparticles and pure refrigerants. This paper focuses on five different nano-refrigerents with Al2O3 nanoparticles and their pure fluids: R12, R134a, R430a, R436a, and R600a. The coefficient of performance (COP) and compressor work for various evaporation and condensation temperatures are investigated. A method is developed to estimate the performance characteristics of nano-refrigerents in the refrigerant cycles for the nonsuperheating/subcooling case and superheating/subcooling case. The enthalpy of nano-refrigerents is obtained through the density. The validation process of the proposed method was accomplished with the available data in the literature. The results indicate that COP is enhanced by adding nanoparticles to the pure refrigerant and maximum values obtained using the R600a/Al2O3 mixture.
III.
OBJECTIVES The following steps are taken in present study: The most commonly used commercial refrigerant R134a and the proven alternative R290 were blended and the new hybrid refrigerant was prepared and the heat transfer characteristics will be investigated with different volume concentration. The blended percentages of R290 is always in a lower side due to flammable properties that's why we will be taken as 10% and 15% of it to the R134a. Nano particle size is taken 50 nm and volume percentages are 0.50 % and 0.100 % to the mixture of R134a+R290 .
IV. RESULTS
The experiment is conducted first with pure refrigerant (R134a) only, and then second, proven alternative refrigerant R290 are blended with 10% of it to the R134a, and then third, with 15 % of it to the R134a and then fourth, experiment is conducted with pure proven alternative refrigerant (R290) only and then fifth with nano-refrigerant (R134a+15%R290+0.50%CuO) and last with (R134a+15%R290+0.100%CuO). During experiment readings are noted as explained in the methodology. These readings are noted for various parameters like voltage, current, temperature, pressure, ambient temperature, energy meter. With the help of the readings different graphs are plotted which compares various parameters as drop of temperature in the condenser, gain in the temperature across that of the evaporator, coefficient of performance (COP) of the refrigeration system and the power consumption during different tests done. R134a.Two concentrations of the CuO nano particles that are 0.50 % and 0.100 % to that of the pure refrigerant R134a and 15%R290 were chosen and system was charged 2) At constant volume flow rate the readings were noted down.
3) For both the concentration of the nano particles in that of the mixture of refrigerant R134a and R290 and with that of the pure refrigerants tests were conducted and using the readings obtained so analysis of the temperature drop across the condenser, temperature gain in that of the evaporator, COP for the system and power consumption by that of the compressor is done by plotting graphs and drawing tables respectively. 4) Through experimentation it is interpreted that on addition of the CuO particles to that of the refrigerant R134a and R290 the thermo physical properties as well as the heat transfer characteristics are seen to be improved 
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5)
When comparing blend (R134a+10%R290) with R134a pure refrigerant, there is increase in temperature drop in condenser is 5.19 % and increase in gain in temperature in evaporator by (104.68 %) .In the same research work an improvement in the COP By (89.70%) as well as the reduction in the power consumption of that of the compressor is observed by (7.30 %) 6) When comparing R134a+15%R290 with R134a, there is increase in temp drop in condenser is 36.36 % and increase in gain in temperature in evaporator by (106.64%) . In the same research work an improvement in the COP By (112.72 %) as well as the reduction in the power consumption of that of the compressor is observed by (8.84 %). 7) When comparing R290 with R134a, there is increase in temp drop in condenser is (29.87 %) and increase in gain in temperature in evaporator by (108.98%) . In the same research work an improvement in the COP By (92.22%) as well as the reduction in the power consumption of that of the compressor is observed by (2.36%). 8) Through research work it is revealed that for (R134a+15%R290+0.50%CuO) the drop in temperature across that of the condenser is (83.11%) higher for that of the nano refrigerant when compared with the pure refrigerant R134a. In the similar fashion we obtain a gain of (110.15%) for that of the temperature within the evaporator. In the same research work an improvement in the COP By (126.98%) as well as the reduction in the power consumption of that of the compressor is observed by (10.32%). 9) Along with above favourable effects for (R134a+15%R290+0.100%CuO) certain adverse effects have also been observed like for the consumption of the nano particles beyond certain amount temperature drop within the condenser is higher for the nano refrigerant by (110.38%) relative to that of the pure refrigerant R134a and gain of temperature is (110.54%) in that of the temperature across the evaporator is obtained. Together with this COP is found to gain by (133.95%) and power consumption of that of the compressor is seen to be reduced by (11.52) % 10) During the experimentation power consumption is seen to be lowered for a particular concentration of the nano particles by (10.32%) but as the concentration is increases beyond certain level there is also an increase in reduction of the power consumption by (11.52%) 11) Also the experiment indicates that the performance of the system is normal and usual with that of the nano refrigerant as with that of any other conventional refrigerant.
